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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). Certified copies of the priority documents have been received. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on October 21, 2005 is 
acknowledged. The submission is in compliance with the provisions of 37 C.F.R. § 1.97 and 37 
CFR § 1.98 and, therefore, the references therein have been considered. 

Specification 

3. The disclosure is objected to because of the following informalities: 

On page 2 of the specification, in line 20, the word "an" should be inserted between the 
word "provides" and the word "apparatus". 

On page 3 of the specification, in line 17, the word "character" should be inserted 
between the word "reference" and the number "15". 

On page 4 of the specification, in line 11, reference character "1" is used to denote the 
"heat exchanger". However, reference character "1" is also used to denote the "controller" 
throughout the disclosure. The Examiner believes that the reference character corresponding to 
the "heat exchanger" should be "21" in lieu of "1". 

On page 5 of the specification, in the paragraph extending from line 20 to line 26, the 
Applicant should verify that the recited description clearly reflects the claimed invention. The 
Examiner believes that the Applicant may have intended "the exhaust gas [to be] directed 
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towards the heat exchanger 21 without additional injection of fuel when the temperature of the 
cooling fluid is not below a temperature lying in the range 70°C to 85°C, and preferably not 
below 80 °C, while the outside temperature is not less than a temperature lying in the range 5°C 
to 15°C, and preferably not less than 10°C." No new matter should be entered. 
Appropriate correction is required. 

Claim Notes 

4. The Applicant should verify the limitations that are recited in dependent claim 5. It 
appears that the limitations recited in this claim may be inconsistent with the disclosed invention 
(see Fig. 2 of this application). The Examiner believes that the Applicant may have intended this 
claim to read as follows: "the exhaust gas is directed towards the heat exchanger without any 
additional injection of fuel while the cooling fluid is at a temperature above a temperature lying 
in the range 70°C to 85°C and preferably above 80°C, and while outside temperature is above a 
temperature lying in the range 5°C to 15°C, and preferably above 10°C." Appropriate correction 
is required. No new matter should be entered. 

Claim Objections 

5. Claim 1 is objected to because of the following informality: the claim does not contain a 
recognized transition that permits the determination of whether the claim is intended to be 
inclusive of additional elements or alternatively, exclusive of additional elements. The claim 
should be rewritten with either an open-type transition, such as "comprising" or "including", or a 
closed-type transition, such as "consisting of. For the purpose of an examination on the merits, 
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the examiner has considered claim 1 to be inclusive of additional elements (open-type transition 
presumed). Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

7. Claims 5 and 7 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

8. Regarding claim 5, the phrases "preferably less than 80°C" and "preferably below 10°C" 
render the claim indefinite because it is unclear whether the limitations included in these phrases 
are part of the claimed invention. See MPEP § 2173.05(d). In general, a claim is rendered 
indefinite by broad and narrow ranges within the context of the same claim because the use of 
such ranges prevents one of ordinary skill in the art from ascertaining the scope of the claim. 
Consequently, for the purpose of an examination on the merits, the examiner has considered 
claim 5 to require the following: "the exhaust gas is directed towards the heat exchanger without 
any additional injection of fuel while the cooling fluid is at a temperature below a temperature 
lying in the range 70°C to 85°C, and while outside temperature is below a temperature lying in 
the range 5°C to 15°C." 

9. Regarding claim 7, the phrases "preferably of the order of 0°C", "preferably of the order 
of 80°C", and "preferably of the order of 10°C" render the claim indefinite because it is unclear 
whether the limitations included in these phrases are part of the claimed invention. See MPEP 

§ 2173.05(d). In general, a claim is rendered indefinite by broad and narrow ranges within the 
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context of the same claim because the use of such ranges prevents one of ordinary skill in the art 
from ascertaining the scope of the claim. Consequently, for the purpose of an examination on 
the merits, the examiner has considered claim 7 to require the following: "the exhaust gas is 
directed towards the heat exchanger while simultaneously injecting additional fuel while the 
cooling fluid has a temperature lying between a minimum temperature lying in the range -5°C to 
+5°C and a maximum temperature lying in the range 70°C to 85°C, and while outside 
temperature is less than a temperature lying in the range 5°C to 15°C." 

Claim Rejections - 35 USC §103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

11. Claims 1, 3, 5, 7, 8, 11, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over European Patent No. EP 0 985 807 Al ("EP '807") in view of Van Bashuysen (US 
4,335,849). These two references, when considered together, teach all of the elements recited in 
claims 1, 3, 5, 7, 8, 11, and 12 of this application, except for certain matters of obvious design 
choice (claim 12). 

12. In particular, claim 1 of this application is obvious when the EP '807 reference is viewed 
in light of Van Bashuysen. The EP '807 reference discloses the invention substantially as 
claimed, including: heating a motor vehicle cabin by means of a circuit (coolant circuit 3) for 
circulating a cooling fluid for cooling an engine (M) and including an air heater unit (unit 
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heater A, which heats the cabin of the motor vehicle), and a heat exchanger (E) disposed in an 
exhaust system (2, 4, 5, 6, 7, 15, E) that is also provided with a depollution assembly (catalyst 
unit 4), wherein the exhaust gas (exhaust fumes G) in the exhaust system (2, 4, 5, 6, 7, 15, E) and 
downstream from the depollution assembly (4) is directed by exhaust path switching valve (17) 
towards said heat exchanger (E) or towards a bypass duct (depicted beneath the heat exchanger E 
in Fig. 1 A) as a function of the temperature of the engine cooling fluid (the position of the 
exhaust path switching valve 17 is controlled by electronic control means in accordance with the 
coolant temperature, as detected by coolant temperature sensors 19, 20), and of the engine 
operating conditions (the engine coolant temperature, which is detected by sensors 19, 20, 
represents an engine operating condition, namely the temperature at which the engine M is 
operating). Refer to EP '807, Figures 1 A-4; also refer to attached English abstract and English 
translation of the Detailed Description for EP '807, page 3 of 7, paragraphs [0017]-[0020]; page 
4 of 7, paragraphs [0021]-[0024] and [0027]; and page 5 of 7, paragraph [0040]. 

However, claim 1 of this application further discloses that the cooling fluid circuit 
includes a pump, and that the exhaust gas is also directed either towards the heat exchanger, or 
towards the bypass duct, as a function of the outside temperature, and of the heating temperature 
requested in the cabin. The EP '807 reference does not expressly disclose these additional 
limitations. 

Van Bashuysen, although, teaches a heating system/method for a motor vehicle having a 
coolant circuit (4, 5) for cooling a diesel engine (1) and including a water pump (6) for 
circulating the coolant, an air heater unit (heating device 3, which heats the passenger 
compartment 2 of the motor vehicle), and an exhaust valve device (throttle element 11) that 



Application/Control Number: 10/553,886 Page 7 

Art Unit: 3749 

controls the flow of exhaust gas in accordance with the outside temperature, the heating 
temperature requested in the cabin (passenger compartment 2), the temperature of the engine 
cooling fluid, and/or the engine load, for the purpose of ensuring adequate heating of the 
passenger compartment by regulating the exhaust gas flow in response to measurements 
indicative of the passenger compartment heating load and heating source availability. See Van 
Bashuysen, Figures 1-2; column 1, lines 43-63; column 2, lines 38-68; and column 3, lines 1-12. 
Therefore, when the EP '807 reference is viewed in light of Van Bashuysen, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
vehicle cabin heating method of EP '807 by providing the coolant circuit (3) with a pump for 
circulating the coolant therein, and by additionally controlling the position of the exhaust valve 
(17) in accordance with the outside temperature and the heating temperature requested in the 
cabin, as taught by Van Bashuysen, in order to ensure adequate heating of the passenger 
compartment by regulating the exhaust gas flow in response to measurements indicative of the 
passenger compartment heating load. 

13. In regard to claim 3, Van Bashuysen further teaches that the exhaust valve device 
(throttle element 1 1) of the vehicle heating system/method disclosed therein is controlled in 
accordance with the load (torque) and/or rotational speed of the diesel engine (1) for the purpose 
of ensuring that the quantity of heat passing into cooling water system is adequate for heating the 
passenger compartment of the vehicle. See Van Bashuysen, Figures 1-2 and column 1, lines 43- 
63. Therefore, when the EP '807 reference is viewed in light of Van Bashuysen, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to further 
modify the vehicle cabin heating method of EP '807 by also controlling the position of the 
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exhaust valve (17) in accordance with the load (torque) and/or rotational speed of the engine, as 
further taught by Van Bashuysen, in order to ensure that the quantity of heat passing into cooling 
water system is adequate for heating the passenger compartment of the vehicle. 
14. In regard to claim 5, Van Bashuysen further teaches that, in the vehicle heating 
system/method disclosed therein, an increased quantity of fuel is supplied to the cylinders of the 
engine by the regulator of the injector pump when the cooling water temperature and the outside 
air temperature are both low, for the purpose of causing a greater quantity of heat to be absorbed 
by the cooling water, thereby increasing the heating capacity of the system. Refer to Van 
Bashuysen, Figure 1; column 1, lines 14-18 and 43-63; and column 2, lines 60-67. Conversely, 
Van Bashuysen suggests that when the cooling water temperature and the outside air temperature 
are sufficiently high, no additional quantity of fuel is supplied to the cylinders of the engine. See 
Van Bashuysen, column 1, lines 14-18 and column 2, lines 60-67. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to further 
modify the vehicle cabin heating method of EP '807 in view of Van Bashuysen by injecting an 
additional quantity of fuel into the cylinders when the cooling water temperature and the outside 
air temperature are low, and not supplying any additional fuel to the engine when both 
temperatures are sufficiently high, as further taught by Van Bashuysen, in order to efficiently 
increase the heating capacity of the system by only supplying additional fuel to the engine when 
it is actually needed. 

The EP '807 reference, as modified by Van Bashuysen, does not teach specific coolant 
and outside air temperature ranges for which no additional fuel is injected into the engine. 
Although, it has been held that "[w]here the general conditions of a claim are disclosed in the 



Application/Control Number: 10/553,886 Page 9 

Art Unit: 3749 

prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation". See MPEP § 2144.05(II)(A) (quoting In reAller, 220 F.2d 454, 456, 105 
USPQ 233, 235 (CCPA 1955). However, it has further been held that "[a] particular parameter 
must first be recognized as a result-effective variable, i.e., a variable which achieves a 
recognized result, before the determination of the optimum or workable ranges of said variable 
might be characterized as routine experimentation. Refer to MPEP § 2144.05(II)(B) (quoting In 
re Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). In regard to claim 5 of this application, 
the prior art, namely the EP '807 reference, discloses that the cooling fluid (coolant) temperature 
is a variable parameter. Refer to the attached English translation of the Detailed Description for 
EP '807, page 2 of 7, paragraph [0010]. Similarly, the prior art, namely Van Bashuysen, teaches 
that the outside air temperature is also variable depending on the weather conditions. See Van 
Bashuysen, column 1, lines 14-18 and column 3, lines 56-63. Moreover, the cooling fluid 
(coolant) temperature and the outside air temperature are both result-effective variables because 
the prior art teaches that the engine operating conditions and the overall capacity of the vehicle 
heating system are both affected by varying values for the cooling fluid (coolant) temperature 
and the outside air temperature. Accordingly, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to select a cooling fluid (coolant) temperature 
range of 70°C to 85°C, and an outside temperature range of 5°C to 15°C, for determining when 
to operate the vehicle heating system without supplying any additional fuel to the engine because 
the selection of these particular temperature ranges merely constitutes the optimization of design 
parameters which fails to patentably distinguish claim 5 in this application over the vehicle cabin 
heating method of EP '807 in view of Van Bashuysen. 
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15. In regard to claim 7, Van Bashuysen further teaches that, in the vehicle heating 
system/method disclosed therein, an increased quantity of fuel is supplied to the cylinders of the 
engine by the regulator of the injector pump when the cooling water temperature and the outside 
air temperature are both low, for the purpose of causing a greater quantity of heat to be absorbed 
by the cooling water, thereby increasing the heating capacity of the system. Refer to Van 
Bashuysen, Figure 1; column 1, lines 14-18 and 43-63; and column 2, lines 60-67. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to further modify the vehicle cabin heating method of EP '807 in view of Van Bashuysen 
by injecting an additional quantity of fuel into the cylinders when the cooling water temperature 
and the outside air temperature are low, as further taught by Van Bashuysen, in order to cause a 
greater quantity of heat to be absorbed by the cooling water, thereby increasing the heating 
capacity of the system. See Van Bashuysen, column 2, lines 64-67. 

The EP '807 reference, as modified by Van Bashuysen, does not teach specific coolant 
and outside air temperature ranges for when additional fuel is to be injected into the engine. 
Although, it has been held that "[w]here the general conditions of a claim are disclosed in the 
prior art, it is not inventive to discover the optimum or workable ranges by routine 
experimentation". See MPEP § 2144.05(II)(A) (quoting In re Alter, 220 F.2d 454, 456, 105 
USPQ 233, 235 (CCPA 1955). However, it has further been held that "[a] particular parameter 
must first be recognized as a result-effective variable, i.e., a variable which achieves a 
recognized result, before the determination of the optimum or workable ranges of said variable 
might be characterized as routine experimentation. Refer to MPEP § 2144.05(II)(B) (quoting In 
re Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). In regard to claim 7 of this application, 
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the prior art, namely the EP '807 reference, discloses that the cooling fluid (coolant) temperature 
is a variable parameter. Refer to the attached English translation of the Detailed Description for 
EP '807, page 2 of 7, paragraph [0010]. Similarly, the prior art, namely Van Bashuysen, teaches 
that the outside air temperature is also variable depending on the weather conditions. See Van 
Bashuysen, column 1, lines 14-18 and column 3, lines 56-63. Moreover, the cooling fluid 
(coolant) temperature and the outside air temperature are both result-effective variables because 
the prior art teaches that the engine operating conditions and the overall capacity of the vehicle 
heating system are both affected by varying values for the cooling fluid (coolant) temperature 
and the outside air temperature. Accordingly, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to select a minimum cooling fluid (coolant) 
temperature range of -5°C to +5°C, a maximum cooling fluid (coolant) temperature range of 
70°C to 85°C, and an outside temperature range of 5°C to 15°C, for determining when to operate 
the vehicle heating system while supplying additional fuel to the engine because the selection of 
these particular temperature ranges merely constitutes the optimization of design parameters 
which fails to patentably distinguish claim 7 in this application over the vehicle cabin heating 
method of EP '807 in view of Van Bashuysen. 

16. Moreover, claim 8 of this application is obvious when the EP '807 reference is viewed in 
light of Van Bashuysen. The EP '807 reference discloses the invention substantially as claimed, 
including: a circuit (coolant circuit 3) for circulating a cooling fluid for cooling an engine (M) 
and including an air heater unit (unit heater A, which heats the cabin of the motor vehicle), and a 
heat exchanger (E) disposed in an exhaust system (2, 4, 5, 6, 7, 15, E) provided with a 
depollution assembly (catalyst unit 4), wherein the heat exchanger (E) is placed in said exhaust 
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system (2, 4, 5, 6, 7, 15, E) downstream from the depollution assembly (4) in the exhaust gas 
(exhaust fumes G) flow direction, and wherein the apparatus includes a flap (exhaust path 
switching valve 17) for directing the exhaust gas (G) either towards the heat exchanger (E) or 
towards a bypass duct (depicted beneath the heat exchanger E in Fig. 1A), said flap (17) being 
actuated by control means (electronic control means) as a function of the temperature of the 
engine cooling fluid (the position of the exhaust path switching valve 17 is controlled by the 
electronic control means in accordance with the coolant temperature, as detected by coolant 
temperature sensors 19, 20), and of the engine operating conditions (the engine coolant 
temperature, which is detected by sensors 19, 20, represents an engine operating condition, 
namely the temperature at which the engine M is operating). Refer to EP '807, Figures 1 A-4; 
also refer to attached English abstract and English translation of the Detailed Description for EP 
'807, page 3 of 7, paragraphs [0017]-[0020]; page 4 of 7, paragraphs [0021]-[0024] and [0027]; 
and page 5 of 7, paragraph [0040]. 

However, claim 8 of this application further discloses that the cooling fluid circuit 
includes a pump, and that the flap is also actuated by the control means as a function of the 
outside temperature, and of the heating temperature requested in the cabin. The EP '807 
reference does not expressly disclose these additional limitations. 

Van Bashuysen, although, teaches a heating system/method for a motor vehicle having a 
coolant circuit (4, 5) for cooling a diesel engine (1) and including a water pump (6) for 
circulating the coolant, an air heater unit (heating device 3, which heats the passenger 
compartment 2 of the motor vehicle), and an exhaust valve device (throttle element 1 1) that 
controls the flow of exhaust gas in accordance with the outside temperature, the heating 
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temperature requested in the cabin (passenger compartment 2), the temperature of the engine 
cooling fluid, and/or the engine load, for the purpose of ensuring adequate heating of the 
passenger compartment by regulating the exhaust gas flow in response to measurements 
indicative of the passenger compartment heating load and heating source availability. See Van 
Bashuysen, Figures 1-2; column 1, lines 43-63; column 2, lines 38-68; and column 3, lines 1-12. 
Therefore, when the EP '807 reference is viewed in light of Van Bashuysen, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
vehicle cabin heating system of EP '807 by providing the coolant circuit (3) with a pump for 
circulating the coolant therein, and by additionally controlling the position of the exhaust valve 
(17) in accordance with the outside temperature and the heating temperature requested in the 
cabin, as taught by Van Bashuysen, in order to ensure adequate heating of the passenger 
compartment by regulating the exhaust gas flow in response to measurements indicative of the 
passenger compartment heating load. 

17. In regard to claim 1 1, the EP '807 reference further discloses that the flap (exhaust path 
switching valve 17) can be tilted between a first position (e.g., see Fig. IB) for closing the 
bypass duct (depicted beneath the heat exchanger E in Fig. IB) and a second position (e.g., see 
Fig. 3) for opening the bypass duct, said tilting between said first and second positions (as 
depicted Figs. IB and 3) taking place in the direction in which the exhaust gas (exhaust fumes G) 
flows along the exhaust system (2, 4, 5, 6, 7, 15, E). Refer to EP '807, Figures IB and 3; also 
refer to English translation of the Detailed Description for EP '807, page 5 of 7, paragraphs 
[0032]-[0036]; and page 6 of 7, paragraphs [0042]-[0046]. Therefore, the EP '807 reference in 
view of Van Bashuysen also renders the limitations set forth in this claim obvious. 
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18. In regard to claim 12, the EP '807 reference, as modified by Van Bashuysen, does not 
explicitly teach that the flap is disposed downstream from the heat exchanger relative to the gas 
flow direction in the exhaust system. Although, at the time the invention was made, it would 
have been an obvious matter of design choice to a person of ordinary skill in the art to either 
position the flap (exhaust path switching valve 17) upstream from the heat exchanger relative to 
the gas flow direction in the exhaust system as depicted in Figure 1A of the EP '807 reference, or 
alternatively, to position the flap downstream from the heat exchanger relative to the gas flow 
direction in the exhaust system as recited in claim 12 of this application, because the applicant 
has not disclosed that positioning the flap downstream of the heat exchanger provides an 
advantage, is used for a particular purpose, or solves a stated problem. One of ordinary skill in 
the art, furthermore, would have expected the applicant's invention to perform equally well with 
the flap (17) located upstream from the heat exchanger (E), as depicted in the EP '807 reference, 
because this location of the flap relative to the heat exchanger also permits the flap to effectively 
regulate the flow of exhaust gas between the heat exchanger (E) flow passage and the bypass 
flow passage. See EP '807, Figures IB and 3. 

19. Claims 2, 4, and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
European Patent No. EP 0 985 807 Al ("EP '807") in view of Van Bashuysen (US 4,335,849) as 
applied to claim 1 above, and further in view of Nakagawa et al. (US 2003/01361 13 Al). These 
three references, when considered together, teach all of the elements recited in claims 2, 4, and 6 
of this application. 

20. In particular, claim 2 of this application is obvious when the EP '807 reference is viewed 
in light of Van Bashuysen, and further viewed in light of Nakagawa et al. With respect to claim 
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2, Van Bashuysen further teaches that, in the vehicle heating system/method disclosed therein, an 
increased quantity of fuel is supplied to the cylinders of the engine by the regulator of the 
injector pump for the purpose of causing a greater quantity of heat to be absorbed by the cooling 
water, thereby increasing the heating capacity of the system. Refer to Van Bashuysen, Figure 1; 
column 1, lines 54-63; and column 2, lines 60-67. Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to further modify the vehicle 
cabin heating method of EP '807 in view of Van Bashuysen by injecting an additional quantity 
of fuel into the cylinders of the engine so as to give rise to the additional combustion of fuel, as 
further taught by Van Bashuysen, in order to cause a greater quantity of heat to be absorbed by 
the cooling water, thereby increasing the heating capacity of the system. See Van Bashuysen, 
column 2, lines 64-67. 

The EP '807 reference, as modified by Van Bashuysen, does not explicitly teach that the 
additional quantity of fuel is injected into the cylinders of the engine after the main injection of 
fuel, and during the expansion stage of the cycle, so as to increase the temperature of the gas 
flowing along the exhaust system and through the heat exchanger. Although, Nakagawa et al. 
teaches a method for controlling an internal combustion engine wherein an additional quantity of 
fuel is injected into the cylinders of the engine after the main injection of fuel, and during the 
expansion stage (stroke) of the cycle, for the purpose of increasing the temperature of the gas 
flowing along the exhaust system. Refer to Nakagawa et al., page 4, paragraph [0097] and page 
9, paragraph [0208]. Therefore, when the EP '807 reference is viewed in light of Van 
Bashuysen, and further viewed in light of Nakagawa et al., it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the vehicle cabin 
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heating method of EP '807 in view of Van Bashuysen by injecting the additional quantity of fuel 
into the cylinders of the engine after the main injection of fuel, and during the expansion stage 
(stroke) of the cycle, as taught by Nakagawa et al., in order to increase the temperature of the gas 
flowing along the exhaust system and through the heat exchanger, thereby increasing the heating 
capacity of the system. 

21. In regard to claim 4, Van Bashuysen further teaches that, in the vehicle heating 
system/method disclosed therein, an increased quantity of fuel is supplied to the cylinders of the 
engine by the regulator of the injector pump when the cooling water temperature and the outside 
air temperature are both low, for the purpose of causing a greater quantity of heat to be absorbed 
by the cooling water, thereby increasing the heating capacity of the system. Refer to Van 
Bashuysen, Figure 1; column 1, lines 14-18 and 43-63; and column 2, lines 60-67. Conversely, 
Van Bashuysen suggests that when the cooling water temperature and the outside air temperature 
are sufficiently high, no additional quantity of fuel is supplied to the cylinders of the engine. See 
Van Bashuysen, column 1, lines 14-18 and column 2, lines 60-67. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to further 
modify the vehicle cabin heating method of EP '807 in view of Van Bashuysen by injecting an 
additional quantity of fuel into the cylinders when the cooling water temperature and the outside 
air temperature are low, and not supplying any additional fuel to the engine when both 
temperatures are sufficiently high, as further taught by Van Bashuysen, in order to efficiently 
increase the heating capacity of the system by only supplying additional fuel to the engine when 
it is actually needed. 
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The EP '807 reference, as modified by Van Bashuysen, does not teach specific engine 
speed and torque ranges for which no additional fuel is injected into the engine. Although, it has 
been held that "[w]here the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation". See MPEP 
§ 2144.05(II)(A) (quoting In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 
However, it has further been held that "[a] particular parameter must first be recognized as a 
result-effective variable, i.e., a variable which achieves a recognized result, before the 
determination of the optimum or workable ranges of said variable might be characterized as 
routine experimentation. Refer to MPEP § 2144.05(II)(B) (quoting In re Antonie, 559 F.2d 618, 
195 USPQ 6 (CCPA 1977). In regard to claim 4 of this application, the prior art, namely 
Nakagawa et al, teaches that the engine speed (Ne) and the engine torque (TgTc) are variable 
parameters. Refer to Nakagawa et al., Figures 17-19. Moreover, the engine speed and the 
engine torque are both result-effective variables because the prior art teaches that the vehicle 
operating conditions, such as its speed, acceleration, and heating output, are both affected as a 
result of varying these two parameters. Accordingly, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to select a maximum engine speed 
range of 2500 rpm to 3500 rpm, and a maximum engine torque range of 100 Nm to 200 Nm, for 
determining when to operate the vehicle heating system without supplying any additional fuel to 
the engine because the selection of these particular engine speed and torque ranges merely 
constitutes the optimization of design parameters which fails to patentably distinguish claim 4 in 
this application over the vehicle cabin heating method of EP '807 in view of Van Bashuysen and 
Nakagawa et al. 
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22. In regard to claim 6, Van Bashuysen further teaches that, in the vehicle heating 
system/method disclosed therein, an increased quantity of fuel is supplied to the cylinders of the 
engine by the regulator of the injector pump when the cooling water temperature and the outside 
air temperature are both low, for the purpose of causing a greater quantity of heat to be absorbed 
by the cooling water, thereby increasing the heating capacity of the system. Refer to Van 
Bashuysen, Figure 1; column 1, lines 14-18 and 43-63; and column 2, lines 60-67. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to further modify the vehicle cabin heating method of EP '807 in view of Van Bashuysen 
by injecting an additional quantity of fuel into the cylinders when the cooling water temperature 
and the outside air temperature are low, as further taught by Van Bashuysen, in order to cause a 
greater quantity of heat to be absorbed by the cooling water, thereby increasing the heating 
capacity of the system. See Van Bashuysen, column 2, lines 64-67. 

The EP '807 reference, as modified by Van Bashuysen, does not teach engine speed and 
torque ranges for when additional fuel is to be injected into the engine. Although, it has been 
held that "[wjhere the general conditions of a claim are disclosed in the prior art, it is not 
inventive to discover the optimum or workable ranges by routine experimentation". See MPEP 
§ 2144.05(II)(A) (quoting In re Alter, 220 F.2d 454, 456, 105 USPQ 233, 235 (CCPA 1955). 
However, it has further been held that "[a] particular parameter must first be recognized as a 
result-effective variable, i.e., a variable which achieves a recognized result, before the 
determination of the optimum or workable ranges of said variable might be characterized as 
routine experimentation. Refer to MPEP § 2144.05(II)(B) (quoting In re Antonie, 559 F.2d 618, 
195 USPQ 6 (CCPA 1977). In regard to claim 6 of this application, the prior art, namely 
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Nakagawa et al, teaches that the engine speed (Ne) and the engine torque (TgTc) are variable 
parameters. Refer to Nakagawa et al., Figures 17-19. Moreover, the engine speed and the 
engine torque are both result-effective variables because the prior art teaches that the vehicle 
operating conditions, such as its speed, acceleration, and heating output, are both affected as a 
result of varying these two parameters. Accordingly, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to select a maximum engine speed 
range of 2500 rpm to 3500 rpm, and a predetermined engine torque range between a maximum 
torque and a minimum torque that are functions of the engine speed, for determining when to 
operate the vehicle heating system while supplying additional fuel to the engine because the 
selection of these particular engine speed and torque ranges merely constitutes the optimization 
of design parameters which fails to patentably distinguish claim 6 in this application over the 
vehicle cabin heating method of EP '807 in view of Van Bashuysen and Nakagawa et al. 

23. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over European Patent 
No. EP 0 985 807 Al ("EP '807") in view of Van Bashuysen (US 4,335,849) as applied to 
claim 8 above, and further in view of Burk et al. (US 2001/0013409 Al). These three references, 
when considered together, teach all of the elements recited in claim 9 of this application. 

24. In particular, claim 9 of this application is obvious when the EP '807 reference is viewed 
in light of Van Bashuysen, and further viewed in light of Burk et al. As described above, the 
EP '807 reference, as modified by Van Bashuysen, discloses all the elements of base claim 8, the 
claim upon which this claim depends. Moreover, with respect to claim 9, Van Bashuysen further 
teaches that the vehicle heating system/method disclosed therein is used in a vehicle having a 
water-cooled diesel engine. Refer to Van Bashuysen, Figure 1; column 1, lines 14-18; and 
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column 2, lines 38-40. However, claim 9 of this application further discloses that the engine is a 
direct injection diesel engine. The EP '807 reference, as modified by Van Bashuysen, does not 
explicitly disclose this additional limitation. Burk et al., although, teaches a heating 
system/method for a motor vehicle having a exhaust gas/coolant heat exchanger (16) disposed in 
an exhaust gas pipe (exhaust gas tract 17) that is connected to a diesel engine with direct 
injection for the purpose of increasing the overall capacity of the heating system in a low 
consumption diesel engine. See Burk et al., Figure 1; page 3, paragraphs [0025] and [0039]; and 
page 4, paragraph [0040]. Therefore, when the EP '807 reference is viewed in light of Van 
Bashuysen, and further viewed in light of Burk et al., it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the vehicle cabin heating 
system of EP '807 in view of Van Bashuysen by using the heating system with an exhaust gas 
heat exchanger (E) in a vehicle having a direct injection-type diesel engine, as taught by Burk et 
al, in order to increase the overall capacity of the heating system in a low consumption diesel 
engine. Refer to Burk et al, page 3, paragraphs [0025]. 

25. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over European Patent 
No. EP 0 985 807 Al ("EP '807") in view of Van Bashuysen (US 4,335,849) and Burk et al. (US 
2001/0013409 Al) as applied to claim 9 above, and further in view of Nakagawa et al. (US 
2003/01361 13 Al). These four references, when considered together, teach all of the elements 
recited in claim 10 of this application. 

26. In particular, claim 10 of this application is obvious when the EP '807 reference is 
viewed in light of Van Bashuysen and Burk et al., and further viewed in light of Nakagawa et al. 
With respect to claim 10, Van Bashuysen further teaches that, in the vehicle heating 
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system/method disclosed therein, an increased quantity of fuel is supplied to the cylinders of the 
engine by the regulator of the injector pump for the purpose of causing a greater quantity of heat 
to be absorbed by the cooling water, thereby increasing the heating capacity of the system. Refer 
to Van Bashuysen, Figure 1; column 1, lines 54-63; and column 2, lines 60-67. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to further modify the vehicle cabin heating method of EP '807 in view of Van Bashuysen 
and Burk et al. by injecting an additional quantity of fuel into the cylinders of the engine so as to 
give rise to the additional combustion of fuel, as further taught by Van Bashuysen, in order to 
cause a greater quantity of heat to be absorbed by the cooling water, thereby increasing the 
heating capacity of the system. See Van Bashuysen, column 2, lines 64-67. 

The EP '807 reference, as modified by Van Bashuysen and Burk et al., does not explicitly 
teach that the additional quantity of fuel is injected into the cylinders of the engine after the main 
injection of fuel, and during the expansion stage of the cycle, so as to increase the temperature of 
the gas flowing along the exhaust system and through the heat exchanger. Although, Nakagawa 
et al. teaches a method for controlling an internal combustion engine wherein an additional 
quantity of fuel is injected into the cylinders of the engine after the main injection of fuel, and 
during the expansion stage (stroke) of the cycle, for the purpose of increasing the temperature of 
the gas flowing along the exhaust system. Refer to Nakagawa et al., page 4, paragraph [0097] 
and page 9, paragraph [0208]. Therefore, when the EP '807 reference is viewed in light of Van 
Bashuysen and Burk et al, and further viewed in light of Nakagawa et al, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to modify the 
vehicle cabin heating method of EP '807 in view of Van Bashuysen and Burk et al. by injecting 
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the additional quantity of fuel into the cylinders of the engine after the main injection of fuel, and 
during the expansion stage (stroke) of the cycle, as taught by Nakagawa et al, in order to 
increase the temperature of the gas flowing along the exhaust system and through the heat 
exchanger, thereby increasing the heating capacity of the system. 

Conclusion 

27. See attached form PTO-892 for additional pertinent prior art, which was not directly 
relied upon in this action. 

28. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick F. O'Reilly III whose telephone number is (571) 272- 
3424. The examiner can normally be reached on Monday through Friday, 8:30 am to 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven B. McAllister can be reached on (571) 272-6785. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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